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water and washed back into the boiling flask.    The bottom of
this tube may be simply cut off obliquely as shown, but a better
form very easy to make has a side-hole blown near the end of the
tube, through which the steam and spray enter, while the end is
drawn out to a small opening, through which the condensed water
drips back into the flask.     The stoppage of spray would be
rendered still more perfect by widening the lower part of the
tube and filling it with beads or broken glass, but the apparatus
as figured answers every practical purpose so long as steam only
has to be dealt with.    If, however, hydrogen is evolved  from
granulated zinc, the spray is of a much more finely divided type,
and many traps have been devised to remove it; but most of
these are beyond the scope of the amateur glass-blower, and
must be obtained of the chemical instrument maker.    It is not
necessary to cool the absorption-flask, if standard sulphuric acicl
is used to absorb the ammonia, as the latter is quite efficiently
retained even by hot acid, if the point of the pipette dips very
slightly below its surface.    The object of the pipette, or bulbed
tube, is to prevent the standard acid being drawn back into the
boiling flask by any slight condensation of steam.  Many chemists,
however, prefer  to  use a condenser, the  inner tube of which
maybe either of glass or of pure tin, which is a better conductor
of heat and is unaffected by ammonia.    A small guard-tube in
the cork of the absorption-flask, as shown in the figure, filled with
broken glass and wet with a portion of the standard acid coloured
with methyl orange, prevents danger of escape of ammonia un-
absorbed.    It is, of course, rinsed into the flask before titration.
To sum up, the simplest form of process, that of digestion
with sulphuric acid alone, is to be preferred for substances which
it will oxidise within a reasonable time.    It is sometimes neces-
sary if the digestion is long continued, to make up for loss of
sulphuric acid by a  further  addition.    The use of potassium
sulphate to raise the temperature is quite unobjectionable if the
solution be freely diluted before distillation, and if "it be necessary
to further shorten the time by the use of an oxidising agent,
potassium persulphate is ideal if it can be obtained free from
ammonia ; and potassium permanganate, though less convenient,
is also satisfactory, but in no case should an oxidising agent be
added till solution is complete, and the digestion well advanced.
Where many analyses are made, copper flasks are strongly to be